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69 Food casing which will transfer a smoke color to food encased therein and extracted natural liquid smoke colorant for the

use therewith.

€) The invention relates to the solvent extraction of smoke
colorant from natural liquid smoke. In accordance with the
invention, the known acidic liquid smokes which are formed
by contacting burning wood smoke with water are neu-
tralized to separate tarry materials and form neutral storage
stable liquid colorants which are capable of passing through
regenerated cellulose sausage casings during cooking to
color the meat and further do not cause deterioration of the
casing during storage.
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FOOD CASING WHICH WILL TRANSFER A SMOKE COLOR
TO FOOD ENCASED THEREIN AMD EXTRACTED NATURAL
LIQUID SHOKE COLORANT FOR USE THEREWITH

TECHNICAL FIELD

The present invention relates, generally, to bags or casings
for artificially-colored food stqfﬁs.. It particularly felates to
regenerated cellulose casings, for forming wieners, hams,
sausages, bologna and other similar meat products that have heen
ihpregn&ted either before or after being filled with uncooked
meat products with a colorant containing an extract of liquid.
smoke. n

BACKGROUND ART -

It has been known in the art related to treatment of sausage
nroducts to artificially impart smoke flavor to frankfurters and
other sausage products. While several methods have been proposed
in the past for imparting smoke color to frankfurters, it is
believed that, in addition to the use of the natural smoke of
burning wood, there presently are two methods in commercial use.
In both of thgse, hatural-liquid smoke is utilized rather than
dyc. The liquid smokes are derived from recovéry of smoke froﬁ
burning wood by scrubbing of the smoke with water. 1In one of
these, the stuffed frankfurters are exposed to an atmosphere -
saturated with vapor phase smoke or in the second alternative the
frankfurters are sprayed with a liquid smoke or dipped in a bath
containing liquid smoke. While these processes are successful,

there are certain economic disadvantages. There is a nced for a
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reduced cooking cycle time, reduced labor cost and increased
cons;steucy of color development. Further, there are some meat
batters difficult to color with vapor phase or liquid smoke.

Further, it has been known to color frankfurters by use of a
transfer casing which has been impregnated with Red 40 or Yellow
6. Howeyer,.such frankfurters only have limited appeal in that
the red frankfurters are ounly widely sold in the Southeastern
U.S. and the Yellow 6 colored (orange) frankfurters are only
widely sold in some areas of ﬁhe Southwestérn U.S. Attempts
have been made to color frankfurters with combinations of legal
Food and Drug Administration approval colors (FD&C colors).
However, these-colors have been found to differentially diffuse
into frankfurters with a result in changes in color within a few
days of refrigerator storage and the frankfurter usually takes
the surface color of the slowest diffusing component within a few
days.

U.S. Patents to Chiu Nos. 4,104,408, 4,173,381, 4,196,220,
4,216,574 and 4,278,694 are directed to-various -means 6f coating -
food préduct casings with colorant and /or flavoring material.
They are primafily directed to interior coating rather than
exterior. Interior coating is difficult for small diameter
casings as there is no way to efficiently patch the small casings
where the coating slugs are inserted and removed and it
significantly increases labor costs. Further, interior coating
methods héve diffiéulty in that wHen thé casiﬁg is shirred, the

colorant tends to pool in the open loops of the pleats. The
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liquid smoke derived colorants of 4,196,220 and 4,278,694 are not
believed suitable for exterior coating with-penefration of the
coating to the meat product therein.

There remains a nced for an improved system Qf coloring for
applying smoke color to encased meat products such as sausages,
bologna, salami, hams and frankfurters. fhere is a need for a
smoke color that will transfer from éasing to meat batter during
cooking and remain on the surface of the meat batter after the
casing is removed. There is a need for a smoke color which will
not bleed excessively or change color when thé sausage 1is
reheated. There is a continuing need for a smoke colorant which
wmay be appIied to unstuffed casings, from the outside, af normal
production line speeds, without any more labor than attended to a
casing dyed with a food color such as Yellow 6 or Red 40. There
also is a need for a smoke color which will be evenly distributed
on the meat product surface wﬁereaé those coated by vapor phase
smoke may show marks from where the meat rested on the support
stick or was in contact with othér frankfurters. “Further, there
is a neecd for a colorant which may be applied to the outside of a
casing which is stable during the shirring process. There is a
further need for an improved-colorant which will not inte;fere
with any food casing processing subsequent to its application to
the casing such as drying, reeling, shirring, stuffihg, linking
or peeling and which further will ccﬂtain a colorant which will

have sufficient shelf life for commercial distribution.
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DISCLOSURE OF THE INVENTIOHN

It is an object of this invention to overcome smoke colorant
difficulties of the prior art.

It is an additional ob;ect of this invention to create a
smoke colorant that can be applied to the exterior of food
casings and color meat coocked théféin.

It is an additional object of this invention to provide
uniform smoke colored meat products. . -
| It is an ad&itionél object of this invention to create a
storage stable smoke coloranf impregnated food product caéing.

It is another further object of this invention to provide a
colorant that c;n be rapidly applied to food products.

These and other objects of the invention have generally been
accomplishcd in accordance with the invention by the extraction
of smoke colorant from natural liquid smoke. 1In accordance with
the invention, the known acidic liquid smokes which are formed by
contacting burning wood smoke with water are neutralized to
separate tarxry materials. The 1i§uid gemaining after
neutralization and removal of tarry materials forms .neutral
'storage stable liquid smoke colorants which are capable of
passing from impregnated regenerated cellulose sausage casings
during cooking to color the meét. Further, the colorants of the
invention do not cause excessive deterioration of the casing
during storage.

In a preferred form of the invenfion, a conventional écidic

liquid smoke is extracted three times in organic solvent, the
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agueous extractant is neu;ralized and then the neutralized
aqueous solution is extracted an additional time and then may
optionally be ewaporated to be concentrated.

In another preferred form, the conventional acidic liquid
smoke is neutralized, the.fafry precipitate separated from the
supernatant liquid utilized as recovered or it may be optionally
exﬁracted once with a solvent. |

The neutralized liquid smoke recdvered from either process
may be concentréted if desired. The invention produces low

odor colorants that when applied to a regenerated cellulose

casing will color meat products cooked therein and allow the
casing to be.st;red for a reasonable shelf life prior to stuffing
and use. |

MODES FOR CARRYING OUT THE INVENTION

The invention has numerous advantages over prior processes.
The invention provides a system for providing a smoke coloring to
sausages, barticularly skinless frankfurters, in a way which has
heretofore not been possible. The invention ailéws for uniforin
application of color‘to the sausage. Further, the shelf life of
the colored frankfurters is long and the shelf life of the
colored casing prior to filling with meat product also 1is
sufficient to allow commercial distribution. The invention smoke
color is suitable for application to unstuffed casings prior to
drying at normal production line-speeds without any more labor
than required in known methods of dying with FD&C approved

colorants such as Red 40 and Yellow 6... The colorant of the
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invention dces nop leave shadows caused by smoke sticks or
contact with other frankfurters during cooking. There is no neced
in the invention for tﬁe slow production speeds and difficult
patching of the casing involved in slug coating of the interior
surface of small diameter casings. Additionally, the colorant is
suitable .for slug impregnation of large diameter casings and the
fibrous reinforced casings. The colorants of the invention
remarkably color the sausage product in a uniform and pleasing
manner when the colorant is applie& to the outer.surface'of the
casing by dip or spray in the gel state of the casing prior to
drying and storage or applied to the outer surface of'the cased
frankfurter aftér it is stuffed.with uncooked meat but is treated
with the colorant prior to cooking. These and other advantages
of the invention will be clear from the full description given
below.

While it has been known that the smoke colorants derived
from the burning of wood materials as above described need to be
maintained at ac&d pH and are difficult to maintain at neutral pli

without the addition of other materials such as alcohols, it has
surprisingly been discovered that a colorant fraction of the
natural liquid smokes could be separated and easily maintained at
a neutral pH without the addition of additives to the solution.
This is especially important iﬁ this case as the use of alcohol
or other additives to stabilize the colorant is anothef food
additive. As is well known, there is a desire to mihimize the

addition .0of food additives during processing and, therefore,
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colorants without additives are desirable. The invention
provides a colorant formed substantially of natural smoke
ingredients which is of neutral pH which makes possible the
formation of storage stable regenerated cellulose color
impregnated casings.

It has surprisingly been found that a large portion of the
tar-like materials of conventional natural smoke colorings and
flavorings which are removed are not necessary for the smoke
color when processed in the invention.  The colorant of the
invention may be substantially tasteless on meat products or can
be processed to leave taste by méking fewer solvent extractions.
The smoke tasté, if a strong smoke taste is désired when using
the invention, is generally added to the meat product by known
methods prior to stuffing of the casing. Prior efforts were
believed focused on preserving the tar materials that precipitate
in neutral solutions in the natural smokes. This has been found
to be not necessary for formation of a colorant. The materials
which are removed during neutralization and solvent extraction
are surprisingly not necessary for color and apparently primarily
add flavor.

Smoke coloring constituents suitable for use in preparing
the colorant of the present invention are generally those
designated as being the coloring and flavoring constituents of
"liquid smoke"” which is a well known class of materials also
commonly referred to as "liquid smoke solutions.” Various

"liquid smokes" are known, all of which are believed suitable for
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use in the presenf invention.

Liquid smoke oftenlis a solution of natural wood smoke.
constituents prepared byfburniﬁg a wood, for example, a hickery
or a maple, and capturing the naturalAsméke constituents in a
liquid medium such as water. -Alternatively, the liquid smoke to
be used may be derived from thg destructive distillation 6f a
wood, that is, the breakdown or cracking of the wood fibers into
various compounds which are distilled out of the wood residue.
Liquid smokes are generally very acidic,‘dsu;lly,having a pH of
2.5 or less and a titratable acidity of at least 3%, although
some partially neutralized liquid smokes, having a pH wp to about
5, are also available. Reference to the térm smoke coloring
constituents, as used throughout this specification and in the
appended claims with respect to the neutralized liquid smoke
compositions and casings of the invention, is intended to refer
to, and should be understood as referring to the smoke coloring
and flavoring constituents and proportions thereof of undiluted
ligquid smoke solutions in their present_ commercially available
form. , )

The liquid smoke that  is preferred for use with this
invention is a.soiution of natural wood smoke constituents. This
liquid smoke is produced by the limited burning of hardwoods and
the absorption of the smoke so generated into an aqueous solution
under controlled conditions.k The limited burning keeps some of

the undesirable hydrocarbon compounds or tars in an insoluble

form, thereby allowing removal of these constituents from the
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final liquid smoke. .Thus, by this procedure, the desirable wood
éonstituents are absorbed into the solution in a balanced
proportion and the undesirable constituents may be removed. The
resultant liquid smoke solution is representative of the whole
preferred spectrum of smoke colors and flavors without a
preference of any one typé. -~ The appératus and method for
manufacturing typical liquid smokes of the preferred type is more
fully described in U.S. Pat. Nos. 3,106,473lt0 Hollenbeck and
3,873,741 to Melcer et al. ' '

Certain liquid smokes have been approved for use in foods b§
the U.S. Food and Drug Administration and the Meat Inspection
Division of the U.S. Department of Agriculture. Exemplary of
suitable commercially available liquid smokes are CHARSOL from
Red Arrow Products Co., Manitowoc, Wisconsin; LIQUID HICKORY
SMOKE from Hi;kory Specialties, Inc.; GRIFFITH'S NATURAL SMOKE
FLAVOR from Griffith Laboratories Inc.; and SMOKAROMA LIQUID
SMOKE CODE 10 from Meat Industry Suppliers, Inc.

Generally in accordance with the invention, there have been
several methods of extraction of the colorant of the invention
from conventional liquid smoke solutions. Conventional liquid
smoke solutions are very acidic and, therefore, do not lend
themselves to coating of regenerated cellulose food casings which
are to be stored. The acidic.constituents of the liquid smoke
break down the casings in a short time. One preferred method of
the invention is to provide a conventional liquid smoke solution,

combine the liquid smoke solution with an_ ef&yiﬁ&:ammm:ofan
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organic solvent such as methylene chloride or diethyl ether,
agitate the mixture of liquid smoke and solvent, then allow the
mixture to éeparatevas they afe immiscible. After separation,
the aqueous portion is drawn off and again combined with an effective
portion of solvent, agitated and allowed to settle prior to
drawing off the aqueous‘portionf “After thé second extraction,
the aqueous portion is neutralized to a pH of between 6 and>8
utilizing a base such as sodium hydfoxidé.’ It is noted that
during the agitaﬁion of the liquid sm&ke wifh the methylene
chloride or diethyl ether tar-like depésits are extracted by
solvent. After neutralization, the aqueous is again extracted
using the ofgagic solvent. The aqueous phase is then suitable
for use as a colorant. The aqueous phase may be concentrated by
conventional means such as a rotary evapoiator.

In a sécond extraction method, the cbnventional liquid smoke
is neutralized with a base such as sodium hydroxide to a pH of 6
to 7. This neutralization causes tar to precipitate. The tar-
like deposits may be separated by centrifuging.ahd pouring off
the 1iquid.' Filtering may also be used for separation. The
Iiéuid which is poured off may then be used as a colorant as it
is or may be extracted by combination with an effective volume of
organic solvent, agitation and allowing the organic solvent such
as diethyl ether or methylene chloride to naturally separate
prior to drawing off the aqueous portion. The aqueous portion
then is suitable for use as a colorant for food products or may

be concentrated if a darker color is desired- with the same
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coating level being applied.

Any water soluble alkaline neutralizing ageht may be used in
accordance with the invention. Typical of water soluble alkaline
materials are potassium hydroxide, sodium carbonate, sodium
bicarbonate, sodium phosphate, disodium hydrogen phosphate,
trisodium phosphate and combinations thereof. A preferred
material for utilization in th;.invention has been found to be
sodium hydroxide at high concentrations as this provides good
neutralization without increasing the aqueoﬁs'bulk of the extract
significantly. |

Any separation and agitation apparatus may be utilized for
the mixing of the solvent with the smoke colorant and the
extraction of the aqueous portion. On a laboratory scale a
suitable device has been found to be a séparatory funnel as this
may be filled, shaken up and then after settling the lower
fraction dra@n off.

The solvent utilized for extraction may be any solvent which
provides good separation of the precipitating materials wbile
leaving the colorant components in the aqueous phase. Typical‘éf
suitable sélVents are the halogenated hydrocarbons and the
ethers. Suitable for the invention are the_chlorine substituted
hydrocarbon solvents. Preferred among the organic solvents are
diethyl ether, chloroform and 1,2-dichloro—etﬁane as these
materials provide good extraction, easy separation by immiscible
phases and good colorant separatioﬁ. A particularly preferféa

solvent is methylene chloride because of its acceptance in food
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product proceséing.

A step in performance of the proéess necessarily cémprises>
neutralization with an alkaiine material. The process also
generally comprises the solvent extraction of the supernatant
liquid formed during neutralization. The particular order in
which the steps of neutralizatipg and extraction are performed
and the.multiplicity of times the extraction is performed is
dependent upon the particular liquid smokemwhich is the starting
material, the purity of the préduct éesired, and the
~effectiveness of the solvent; and solvent amount used.

In one separation techniqué that has beeﬁ found to be
preferred the conventional liquid smoke is twice extracted with
solvent. In these extractions, the liquid smoke is mixed with an
effective amount of solvent,‘shaken up; allowed to settle and the
aqueous phase drawn off. After the second extraction, the
aqueous phase is neutralized to a pH of between about 6 and about
8 with an alkaline material such as sodium hydroxide. After
neutralization, the soiution is.again extracted.with the solvent
and the aqueous phase separated. Thé aqueous phase then may be
used as is or ﬁay”be concentrated by evaporation by means such as
a rotary evaporator.

In a second preferred process, the conventional commercial
liquid smoke is first neutralized with a alkaline material such
as 50 percent sodium hydroxide to a pH of between about 6 and
about 8. ﬁuring'thig neutralization, a heavy tar is

precipitated. The precipitate is concentrated and separated by
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centrifuging aﬁd then drawing off the neutralized liquid. The
neutralized 1iquid dréwﬂ off after separation is extracted
preferably by a combination with an effective volume of a solvent,
such as diethyl ether or methylene chlofide, and agitation with
the solvent. After agitation, the solvent and the aqueous phase
are allowed to separate and the aqueous phase is drawn off. This
aqueous phase may be used as is or may be concentrated by
evaporative techniques.

Iﬁ a third preferred process, the-convéntional-commercial
liquid smoke is first neutralized with an alkaline material such
as 50 percent sodium hydroxide to a pH of between about 6 and
about 8. .- During this nuetralization, -a heavy tar is
precipitated. The precipitate is concentrated and separated by
centrifuging and then drawing off the neutralized liquid. The
neutralized liquid drawn off after separation is used as is
without éxtraction.. This process is preferred as it leaves some
smoke flavor and does not leave residual solvént in the smoke

colorant. . oL

The colprant of the invention may be applied to casing
material by any suitable impregnation’technique. Typical of such
coating and iﬁpregnation techniques are slug coating, spraying
and dipping. A preferred method of impregnation is dipping when
the regenerated cellulose casing is in the gel state as énly oﬁe
drying step needs to be performed if dipping is done in the gel.

state. The gel state is the state of the casing immediately

prior to being dried and sized. The casing.after dip coating,
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drying and sizing is capable of applying a pleasing smoke
color to a sausage product which is stuffed and cooked the-
rein. The colorant while externally coated passes through -
the regenerated casing dﬁring cooking and is deposited on
to the meat product. It is also within the invention to uti-
lize the colorant of the invention for dip coating of a cas-
ing after it has been filled with a processed meat product
but prior to cooking. Further, while described with particu-
lar reference to the use with strippable casings it is also
within the invention to utilize the invention colorant for

edible casing products.

Any known feed casing material may be used with the colorant
of the invention. Typical of such food casing materials are
nylon, polyester, polyvinyl alcohol, polyacetate and amylo-
se. Casings believed suitable for the invention are natural
casings, collagen and fibrous regenerated cellulose rein-
forced with cellulose paper or other reinforcing material
with or without . barrier coating. A preferred food casing
is strippable regenerated cellulose as it is widely used,
easily impregnates by dipping and transfer well to give
pleasing smoke color to the meat material during cooking.
Some of the other casing materials may be less permeable
and must have the colorant of the invention applied to the.
interior of the casing; likewise, the colorant may be appli-

ed to the interior and the exterior of the casing when need-
ed.

Other ingredients which are normally used in the manufactur-
ring and/or further treatment of food product casings may
also be combined with the colorant of the invention. Pre-

ferred additives for utilization with the colorant system

of the invention are glycerin, propylene glycol and mixtures
thereof :
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which act as plasticizers for the casing and may be added in
amounts up to about 10 per cent by weight of the aqueous
colorant.

The amount of the smoke colorant of the invention which is
to be applied to a food casing depends on the desired color
cﬁaréctgristics to be imparted}to the food product processed
therein. The amount may vary widely depending on the size of the
casing, thickness of the casing, type of food product to be
colored and concentration of the colorant material when applied
" to the casing.

The solvent extracted smoke colorants of the invention are
of any pH desired for a particular application. For storage
propergies, it is suitable that the pH be adjusted to between
about 6 and about 8. A preferred pH is between about 7 and about

8 because the casing is most stable at this pH.

After the pH has been adjusted
by neutralization with the sodium hydroxide further solvent
extraction does not significantl& change the pH.

The food casings of the invention may be provided in any of
the forms known. Typical of such forms are discreet short
segments of flattened casings and continuous lengths of flattened
casings on a reel. A preferred form is shirred casing sticks as
the colorant of the invention provides particular advantage in
that the exterior coating does not ailow the colorant to settle

in the creases of the stick and is storage stable allowing the
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distribution and storage of sticks which will be filled with meat
products by conventional machinery.

The following examples are intended to beé illustrative of
the'invenfion but not exhaust all possibilities. Parts and
percentages are by weight ﬁnléss otherwise indicated.
Temperatures are in Fahrenheit unless otherwise indicated.
Example I | i

About 100 milliliters of natural hickory liqﬁid smoke
(CHARSOL H10 from Red Arrow Products’Co"' Mahitowoc, Wisconsin) -
was extracted three times. Tﬁis was accomplished by placing the
100 milliliters of liquid smoke into a 500 milliliter separatory
Zunnel. Therg was then added about 100 millilitgrs of diethyl
ether. The mi:gture was then shaken up'and ailowed ts separate by
settling for'approximately ten (10) minutes. Aftér settling,
the aqueous phase was drawn off through the funnel leaving the
ether in the separatory funnel. The separated ether was then
discarded. This was repcated. The aqueous phase after ‘the
second extraction was neutralized to a‘pH of about 7 with a
solution of about 50 peréent sodium hydroxide. The neuﬁralizeé
aqueous phasé'was then returned to the 500 milliliter separatory
funnel and combined with an equal portion of néew diethyl ether.
This was agitated, allowed to settle'énd the aqueous portion
withdrawn. Three foot lengths of casings were dipped in ﬁhe.
liquid smoke fractions and hand stuffed. The frankfurteré were
cooked in a commercial type smokehousé'for 1-1/2 hours at the

normal frankfurter cooking conditions. The Casing was stripped
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from the frankfurter, and it couldlie seen that a pleasing smoke
color had been transferred to the hotdogs. After stérage for
about 60 d;ys, the hotdogs were again observed and continued to
maintain the pleasing smoke color.
Example II

About 100 milliliters of. natural hickory liquid smoke
(CHARSOL-HTO from Red Arrow Products Co., Manitowoc, Wisconsin)
was neutralized with a 50 percent sodium hyd;oxide solution using
2 pH meter to bring the aqueous phas; to the pH of about 7. At
this point a precipitate had formed in the aqueous solution. The
solution and precipitate were placed in 200 ml. bottles in a
centrifuge and centrifuged at about 2000 r.p.m. for about one
half hour (1/2) hours. After centrifuging, the sample was
removed and the aqueous phase poured off. The aqueous phase was
placed in a separatory funnel of about 500 milliliters and also
placed into the separatory funnel was about 100 milliliters of
I,Z;dichloro—ethahe. This wés shaken to thoroughly mix the
aqueous phase in the solvent. It was then allowed to separate
and the solvent, in this case heavier than the water, was drawn
'off from the base of the séparatory funnel. Aqueous phase was
then removed from tﬁe funnel and concentrated by treatment with a
rotary evaporator. The rotary evaporator was a flask which is
rotated in a hot water bath and has a vacuum applied by a water
aspirator to the flask. The aqueous phased we treated was
concentratea.by rémoval of about 25 percent by volume of the

water. A casing length of about three feet was then passed
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kthrough the aqueous solution while it was in a dip coater. The

casing that had been in the gel phase during dipping was then

dried, conditioned and hand stuffed with meat product for

frankfurtefs. The frankfurters were cooked in a commercial type

smokehouse for 1-1/2 hours ét the usual frankfurter cooking
conditions. The casing was then stripped, and it could be seen

that a ﬁleasing smoke color hadvﬁéen achieved.

Example ITI

The pro¢ess of Example I was repeated-eicept that chloroform.
was substituted for the ether splvent. This substitution m;dé it
necessary that the solvent be drawn off from the bottom of the
separatory funnel rather than the aqueous phase. Satisfactory
results were also achieved by the use of the chloroform solvent.
Example IV

The process of Example I was repeated utilizing 1,2-
dichloro-ethane aé the solvent. This necessitated dfawingboff of
the solvent from the bottom of the separatory funnel and removal
of the aqueous phase from the top. This qolorapt*also produced a
pleasing smoke color which was storage stable.

Example V

The'process of Example 11 was repeated substituting
chloroform for the 1,2-dichloro-ethane. This also was found to
give a pleasing smoke color.

Example VI
.'As received natural liquid smoke is neutralized to

approximately pH 7 with sodium hydroxide solution (50 w/w percent
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was used). The action of sodium hydroxide on the liquid smoke

~

- causes a tarry material to separate which'is settled out by
centrifugation. The supernatant liquid is decanted off. At this
point, the.supernatant liquid is extracted once with an equal
volume of diethyl ether or 1,2-dichlorethane. The remaining
supernatant liquid is used as a casing dip liquid and is found to
transfer a pleasing smoke colér fo a meat product through
regenerated cellulose casings.

Example VII !

" The process of Example VI is repeated except that the

supernatant liquid is used as a casing dip without solvent
extraction. A.meat product is stuffed into the casing and
cooked. The p;oduct has a pleasing color.

Example VIII

The process of Example VI is repeated except the liquid is
concentrated with a rotary evaporator.
Example IX

About 100 milliliters of mnatural hickory 1liquid smoke
(CHARSOL H10 from Red Arrow Products CQ” Maniﬁowoc, Wisconsin)
was neutralized with a 50 percent sodium hydroxide solution using
a pH mefer to bring the aqueous phase to the pH of about 8. At
this point a precipitate had formed in the aqueous solution. The
solution and precipitate were pléced in 200 ml. bottles in a
centrifuge and centrifuged at about 200 r.p.m. for about one and
one half (1-1/2) hours. After centrifuging,bthe sample was

removed and the aqueous phase poured off. The aqueous phase was
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placed in a dip coater. A casing length of three feet was
impregnated by passing through the aéueous solution while it was -
in a dip coater. The casing that had been in the gel phase
during dipping was then dried, conditioned and hand stuffed with
meat product for frankfurters. The frankfurters were cooked in a
commercial type smokehouse for one and one half (1-1/2) hours at
the usual frankfurter cooking conéitions. After the casing was
stripped, a pleasing smoke color was found on the frankfurter.
Example X o

The process of Example I ﬁas repeated substituting methylene
chloride for the diethyl ether. A satisfactory product was
obtained.
~ Example XI

The process of Example II was repeated sub;tituting
.methylene chloride for the 1,2-dichloro-ethane. A satisfactory
product with pleasing smoke color was obtained.

The smoke colorant of the invention while herein described
as utilized with food éasing materialq.for food products also
could, as would be obvious to one skilled in the art, be used i;
other food calorant processes. They could be mixed into food
such as sfews or gravys to provide color. Tﬁey further could be
applied directly to food by dipping or injected into foods such
as hams, fish or fowl where a smoke color and possibly a light
smoke flavor was desired.

In the foregoiﬁg,specification, a complete description of -

the invention has been set forth. However, it will be apparent
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to those skilled in the art that modifications and variation may
be made therefrom without departing from the spirit and scope of
this invention which is limited only by the claims attached
hereto. For.instance, the specification generally referred to
the stuffing of frankfurters. However, the invention naturally
finds use in stuffing of other saqgéges which have need for smoke
color. Further, it would be within the invention to combine the
smoke colorant of the invention with other Food and Drug
Administration approved colorants such as Yéllow 6 to achieve
different color variations. While described specifically with
regard to regenerated cellulose casings, it also would be within
the invention to color meat products in edible collagen casings
or fibrous reinforced regenerated cellulose casings. Further,
the coloring of the invention would find use in coloration of
casings themselves in those instances in which sausages are sold
in removable casings. These and other variations of the
‘invention are intended to be included by the ‘claims attached

hereto.
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WHAT I5 CLAIMED IS:

1. A method of forming a liguid smoke colorant from an
aqueous natural liquid smoke compring providing a natural
liguid smoke, neutralizing said natural smoke with an
alkaline material, removing material precipitated during
neutralizing and recovering a smoke colorant.

2. The method of Claim 1 mﬁerein said neutralizing is to
a pH of between about 6 and about 8.

3. The method of Claim 1 wherein said alkaline material com-

prises sodium hydroxide.

4, The method of Claim 1 wherein prior to neutralization
the said natural smoke is solvent extracted, preferably
by means of organic solvent, especially an organic sol-
vent selected from the group consisting of ether, chloro-
form, 1,2-chloroethane, methylene chloride and mixtures
thereof,

5. The method of claim 1 wherein said neutrdlization is to

a pH of between about 7 and about 8.

6. The method of Claim 1 wherein said recovered smoke colo-
rant is solvent extracted after neutralizing, preferably
by means of a solvent comprising an organic chlorinated
hydrocarbon solvent or an ether, more preferably an ele-
ment selected from the group consisting of ether, chloro-
fofm, l1,2-chloroethane, methylene chloride and mixtures
thereof, especially methylene chloride.

7. A method of forming a smoke colorant comprising providing
an aqueous natural liguid smoke; solvent extracting said
smoke with an organic solvent, neutralizing the extracted
liquid smoke and solvent extracting the neutralized 1li-

quid smoke to recover the agueous phase smoke colorant.
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The method of Claim 7 wherein solvent extraction compri-
ses combining said liquid smoke with a quantity of an
organic solvent, agitating said mixture, separating the
immiscible organic solvent and aqueous liguid smoke and

recovering the aqueous fraction.

The method of Claim 8 wherein said separating is by al-

lowing said mixture to settle or by centrifuge.

The method of Claim 7 wherein the said neutralizing of
the extracted liquid smoke comprises addition of a suf-
ficient amount of an alkaline material to neutralize,

preferably of sodium hydroxide.

The method of Claim 7 wherein the recovered smoke colo-

rant is concentrated by evaporation.

The method of Claim 7 wherein the smoke colorant recover-
ed has a pH of between about 6 and about 8 and is stora-

ge stable.

The method of Claim 7 wherein said organic solvent com-
prises an element selected from the group consisting
of ethers, chloroform and 1,2-dichloro-ethanes, methylé-

ne chloride and mixtures thereof.

The method of Claim 8 wherein said organic solvent is
mixed in about an equal volume with said liquid smoke

during said extracting.

The method of Claim 7 wherein the smoke colorant has
a pH of between about 7 and about 8.

A composition for imparting smoke color to a meat pro-
duct comprising an aqueous neutralized natural liquid
smoke coloring solution from which materials precipitat-

ed during neutralization have been removed.
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The composition of Claim 16 wherein said composition

imparts the smoke color during cooking.

The composition of Claim 16 wherein said neutralized

liguid smoke further comprises glycerin

The composition of Claim 16 wherein said solvent ex-

tracted liquid smoke is in agueous phase.

The composition of Claim 16 wherein said solvent ex-
tracted liquid smoke has a pH of between about & and
about 8.

The composition of Claim 16 wherein said aqueous liguid

smoke solution has been solvent extracted.

The composition of Claim 16 wherein said solution has

a pH of between about 7 and about 8.

The composition of Claim 16 wherein said coloring solu-

tion is storage stable.

A casing for meat products comprising a'tube, impregnat-
ed with a colorant comprising an agqueous neutralized
natural liquid smoke coloring solution from which mate-

rials precipitated during neutralization have been re-
moved.

The casing of Claim 24 wherein said tube comprises rege-

nerated cellulose, especially reinforced regenerated
cellulose.

The casing of Claim 24 wherein the colorant is storage
stable.

The casing of Claim 24 wherein said colorant has a pH

of between about 6 and about 8.
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The casing of Claim 24 wherein said colorant further

comprises glycerin.

The casing of Claim 24 wherein the impregnated tube has

a pH of between about 7 and about 8.

The casing of Claim 24 wherein said colorant is impreg-

nated on the exterior and interior of said tube.

The casing of Claim 24 wherein said colorant is derived

from commercially available natural liquid smokes.

The casing of Claim 24 wherein said colorant further

comprises an FDA approved colorant.

A food product comprising a meat product the surface
of which is colored by a neutralized natural liquid smo-

ke colorant.

The food product of Claim 33 wherein said food product
is a sausage, smoke colored during cooking, preferably
a frankfurter.

The food product of Claim 34 wherein said food product
was cooked in a strippable casing comprising a neutra-

lized solvent extracted natural liquid smoke colorant.

The method of forming a storage stable regenerated cel-
lulose casing which is capable of imparting a smoke co-
lor to a meat product cooked therein comprising provided
of regenerated cellulose food casing and impregnating
said casing with a neutralized natural smoke colorant
from which materials precipitated during neutralization

have been removed.

The casing of Claim 36 wherein said smoke colorant is
extracted from agqueous natural smoke colorants by sol-
vent extraction with an organic solvent and neutralizing

with an alkalike material.
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The casing of Claim 36 wherein said neutralized smoke

colorant has a pH of between about 7 and about 8.
The casing of Claim 36 wherein said colorant further
comprises an element selected from the group consisting

of propylene glycol, glycerin and mixtures thereof.

The casing of Claim 36 -in which the colorant has been

applied to the outside of the casing by dipping.
The casing of Claim 36 wherein said ‘casing is shirred.

The casing of Claim 36 wherein said casing comprises

fibrous reinforced regenerated cellulose.
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